Forty two rice hybrids were produced using six CMS lines and seven restorers following line x tester mating design. This study aimed to find out to the best hybrid combinations in respect of their superiority over the best inbred check variety, for agronomic and yield traits under normal and saline soil conditions.Hybrids with a yield advantage over the highest yielding check variety or over the hybrid check variety were considered as promising. Among 42 hybrid rice combinations evaluated ten under normal soil conditions and eight under saline soil conditions were most promising with mean performance of grain yield ranging from 5.60 ton/fed. for 58025A/GZ5121R to 6.18 ton/fed. for IR69625A/Giza 178R (EHR1) under normal soil condition. Mean performance of grain yield of best promising hybrids under saline condition ranging from 3.22 ton/fed. for IR69625A/PR1 to 3.34 ton/fed. for IR69625A/GZ5121R. The yield advantage over best local check variety was ranged from 1.10 ton/fed. to 1.68 ton/fed. under normal soil condition and ranged from 0.28 ton/fed. to 0.40 ton/fed. under saline soil conditions. Standard heterosis (SH%) or superiority % estimates ranged from 24.44 to 37.33% under normal soil condition and ranged from 9.52 to 13.60% under saline condition for above mentioned hybrids. The hybrid rice combination IR69625A/GZ5121R recorded the highest yield over the best hybrid check variety EHR1 under saline soil conditions.
INTRODUCTION
Exploitation of heterosis has played a significant role in increasing productivity and production of several crops over the world.
Availability of suitable pollination control systems and the extent of outcrossing between female and male parents, existence of exploitable level of heterosis and feasibility of hybrid seed production on large scale are the key factors determining the success of commercial exploitation of heterosis in any crop (El-Mowafi et al., 2005) .
Among the many genetic approaches being explored to break the yield barrier in rice, hybrid rice technology appears to be the most feasible and readily adoptable one. China has successfully demonstrated usefulness of hybrid rice to meet increased demands of rice (Ilyas Ahmed et al., 2001) .
Hybrid rice technology is one of innovative break through that can further increase rice production leading to food security and reduction of poverty in Egypt. Hybrid rice varieties can out yield conventional cultivars by at least 20-25% under the same input levels. Hence, this technology can be used to break the current yield plateau in rice (El-Mowafi et al., 2005) .
It was indicated that ST screening in the field under salt stress combined with selections of yield and its related traits in normal irrigated condition for introgression line populations with an elite restorer background will efficiently improve the ST of restorer lines, stronger heterosis as compared with the hybrids derived from Minghui86 and the two corresponding sterile lines (Zhanglu et al., 2012) .
The hybrid H-639 showed desirable and superiority for number of panicles per hill, days to heading and 1000-grain weight. Hybrids H-631, H-637, H-661, H-640, and H-653 were observed to be the best hybrids over the standard check BRRI dhan28 due to desirable and significant superiority values for yield and most of their yield component traits (Biswash and Haque, 2015 and El-Mowafi et al., 2015) .
The aim of the present study is to estimate superiority or standard heterosis (economic heterosis) for some agronomic and yield traits in F 1 hybrids developing using male sterility-fertility restoration system using cytoplasmic male sterile lines (CMS) and Egyptian restorer lines and both normal and saline soil conditions.
MATERIALS AND METHODS
The present investigation was conducted during the years 2011 and 2012 at Sakha and El-Sirw Farm Stations under both normal and saline soil conditions, respectively. The experimental material consisted of 13 parental lines (six cytoplasmic male sterile lines "CMS" and seven restorer "R" lines) and their 42 F 1 hybrid rice combinations (Table 1 ). The resulting 42 F 1 hybrid combinations along with 13 parents were grown in complete randomized block design in three replications under both normal and saline soil conditions during summer season of 2012 (Table 2) .
Thirty day old seedlings with single plant hill -1 were transplanted in 14 rows in 5 m row length with inter and intra row spacing of 20 and 20 cm, respectively. All the recommended agronomic and plant protection practices were uniformly followed throughout the crop grow period for raising ideal crop stand. In each entry, ten plants were selected randomly from each replication and biometrical observations were recorded on agronomic traits, days to heading (day), plant height (cm), tillers plant -1 , spikelets panicle -1 , panicle length (cm), yield and its components, panicles plant -1 , filled grains panicle -1 , spikelets fertility (%), and 1000-grain weight. Ten guarded rows (10 m 2 ) were harvested from each entry in each replication to determine grain yield (ton/fed.).
Estimation of superiority or standard heterosis effects (over the best inbred check variety, Giza 178 and hybrid check Egyptian hybrid 1 "EHR1" were calculated for the studied traits. Restorer and tolerance to salinity Egypt 7. Gz6296R
Restorer of Indica/Japonica Egypt Wyanne et al. (1970) .
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RESULTS AND DISCUSSION
Estimates of superiority or standard heterosis effects for agronomic traits
The standard heterosis (superiority) is especially important because the hybrid to be released is expected to outperform the existing superior local variety or hybrid check (El-Mowafi et al., 2005) . The data for superiority (standard heterosis in 42 hybrid rice combinations under both normal and saline soil conditions for agronomic traits are presented in Tables  (3 and 4 ).
Days to heading
The hybrids Pusa 3A/GZ6296R; Pusa 6A/Giza 182R; Pusa 6A/GZ6296R; IR58025A/GZ6296R; IR69625A/Gz6296R; IR70368A/ Gz6296R and IR68902A/Gz6296R were the earliest flower with significant negative superiority over check inbred and hybrid variety, Giza 178 and EHR1, respectively under both normal and saline soil conditions. These findings indicated that heterosis effects can be used to get earliness in rice hybrids (El-Mowafi, 2001; El-Mowafi et al., 2005; El-Mowafi et al., 2015 and Abd El-Hadi et al., 2016) .
Plant height
Data in Table 3 reveals most of hybrid rice combinations to exhibit undesirable positive and highly significant superiority (heterotic) over Giza 178 variety check values towards tallness, except one hybrid under normal soil condition and 10 under saline soil condition with highly significant negative estimates over check inbred and hybrid variety, respectively. Estimates of heterosis under both conditions showed that 13 crosses were highly significant negative estimates over EHR1 for the same trait. The hybrid rice combinations IR58025A/GZ6296R and IR68902A/GZ6296R showed significant and highly significant negative superiority (heterotic) effects relating inbred check Giza 178 and the hybrid check EHR1 under both normal and saline soil conditions.
Tillers plant -1
Data revealed that superiority (standard heterosis) was positive and significant in four hybrids under normal soil condition and six hybrid rice combinations under saline soil condition over best inbred check variety Giza 178R for tillers plant -1 . However, superiority (standard heterosis over the hybrid variety EHR1) was significant and positive in four hybrids only under normal soil condition. The highest heterotic effects over inbred check variety Giza 178R were Pusa 6A/Giza 182R (10.941%), IR58025A/Giza 178R (6.791%), IR58025A/GZ5121R (4.151%), and IR70368A/Giza178R (2.264%) under normal soil condition. While, the hybrid rice combinations IR69625A x Giza 178R (9.763%), Pusa 6A/Giza 178R (4.691%), IR58025A/GZ5121R (5.941%), IR68902A/ Giza 178R (5.472%) and IR68902A/GZ5121R (2.141%) gave the highest heterotic effects values over the best check variety Giza 178 under saline conditions (Soltan, 2007; Vennila et al., 2011; Reddy et al., 2012 and Pratap et al., 2013; ) . 3.943** 3.881** 5.312** 3.550** 6.361** 6.322** -1.891 NS 1.681 NS -7.551** -1.961** -3.921** -10.680** 35 x Gz6296R -7.542** -5.511** -6.309** -5.810** 3.642** -8.782** -4.407** -12.760** -3.021** -9.263** 0.784 NS -17.321** 36 IR68902A x PR1 1.971** 2.911** 3.319** 2.584** 13.742** 7.373** 4.911** 2.688* -25.282** -26.582** -22.350** -33.112** 37 x PR2 1.642** 2.581** 2.990** 2.260** 12.733** 9.120** 3.978** 4.354** -24.152** -23.994** -21. Data in Table 4 indicated that the estimates of superiority (standard heterosis) over the best check variety Giza 178 were positive significant and highly significant in 41 hybrids under normal soil condition and 39 hybrids under saline soil condition.
The highest estimates of superiority (SH%) over inbred check variety Giza 178 were recorded for the hybrids Pusa 3A/PR3 (65.093%); Pusa 6A/PR3 (62.512%); Pusa 6A/Giza 178R (61.022%); Pusa 6A/PR1 (60.692%) and Pusa 6A/Giza 182 (60.522%) under normal soil condition and the hybrids Pusa 6A/PR3 (52.395%); Pusa 6A/Giza 178 (50.569%); Pusa 6A/PR1 (47.472%); Pusa 3A/PR3 (46.401%) and Pusa 6A/PR2 (45.264%) under saline soil condition. On the basis of superiority over hybrid check EHR1; 28 hybrids under normal soil condition and 18 hybrids under saline soil condition had positive significant and highly significant estimates. The highest estimates were observed for the hybrids Pusa 3A/PR3 (37.222%); Pusa 6A/PR3 (35.071%); Pusa 6A/Giza 178R (33.832%); Pusa 6A/PR1 (33.572%) and Pusa 6A/Giza 182R (33.432%) under normal soil condition and the hybrids Pusa 6A/PR3 (25.95%); Pusa 6A/Giza 178 (24.090%); Pusa 6A/PR1 (21.538%); Pusa 3A/PR3 (20.656%) and Pusa 6A/PR2 (19.719%) under saline soil condition (Adedze et al., 2012; Patil et al., 2012 and Abdelkhalik, 2015) . 
Panicle length
As evident from Table 4 of the 42 hybrid rice combinations as many as all 42 under normal soil condition and 39 under saline soil condition showed highly significant and positive superiority (SH) over check variety Giza 178. The highest values were recorded for IR68902A/PR3 (21.522%); IR70368A/PR3 (20.272%); IR68902A/PR2 (18.892%); IR58025A/PR1 (18.492%) and IR58025A/PR2 (18.492%) under normal condition and the hybrids; Pusa 6A/PR3 (27.346%); IR70368A/PR3 (26.872%); Pusa 6A/PR2 (25.592%); IR69625A/PR3 (25.261%) and Pusa 6A/PR1 (24.645%) under saline soil condition. The superiority (SH) over hybrid check (EHR1) for panicle length was significant and highly significant in 33 combinations under normal soil condition and 12 combinations under saline soil condition. The highest heterotic effects over hybrid check were IR68902A/PR3 (17.032%); IR70368A/PR3 (15.822%); IR68902A/PR2 (14.501%); IR58025A/PR1 and IR58025A/PR2 (14.111%) under normal soil condition. On the other hand, the highest heterotic effects over hybrid rice check EHR1 for panicle length under saline soil condition were Pusa 6A/PR3 (5.912%); IR70368A/PR3 (5.518%); Pusa 6A/PR2 (4.451%) and IR69625A/PR3 (4.178%) (El-Mowafi, 2001; Soltan, 2007; Adedze et al., 2012; Zayed et al., 2012 and Zhanglu et al., 2012) .
Estimates of superiority heterosis for yield and its components Panicles plant -1
As seen in Table 5 significant and highly significant negative (undesirable) estimates of superiority (SH) over check variety Giza 178 for panicles plant -1 is recorded in 39 hybrids under normal soil condition and 32 hybrids under saline soil condition. The superiority over check variety Giza 178 (SH) was highly significant and positive in only one hybrid combination under normal soil conditions and eight hybrids under saline soil conditions. The highest value was for the hybrid IR70368A/Giza 178R 4.619% under normal soil condition and the highest values were for the hybrids IR69625A/Giza 178R (9.350%); IR58025A/GZ5121R (8.982%); IR68902A/ Giza 178 (7.924%); IR69625A/ GZ5121R (5.969%) and Pusa 6A/Giza 178R (5.492%) under saline soil condition. In addition; highly significant positive heterotic effects were computed for only three hybrid combinations namely IR70368A/Giza 178R (7.724%); IR68902A/Giza 178R (3.659%) and IR69625A/PR3 (1.869) under normal soil condition and only one hybrid namely IR58025A/PR1 (30.921%) under saline soil condition on the basis of superiority (Zayed et al. 2012; Abdelkhalik, 2015; El-Mowafi et al., 2015 and El-Badawy, 2016) .
Table 5. Estimates of heterosis for panicles plant -1 , filled grains panicle -1 and spikelets fertility % under both normal and saline soil conditions (Sakha and El-Sirw).
Hybrid combinations
Panicles plant -1 Filled grains panicles -1 Spikelets fertility % SH over Giza 178 SH over EHR1 SH over Giza 178 SH over EHR1 SH over Giza 178 SH over EHR1
Filled grains panicle -1
Data in Table 5 revealed that all 42 hybrid combinations under normal soil condition and 38 hybrids under saline soil condition showed significant and positive SH values over the check variety Giza 178. The range of superiority for filled grains panicle -1 was 16.024 to 78.320% under normal soil condition for the hybrids IR69625A/Giza 182R and Pusa 6A/Giza 178R, respectively. While, the range of standard heterosis over Giza 178 check variety under saline soil condition was 5.545 to 56.879% for the hybrids IR58025A/Giza 182R and Pusa 3A/PR3, respectively.
Data indicated that 21 and 14 hybrids under both normal and saline soil conditions, respectively showed significant and positive SH values or superiority over hybrid check variety.
Among hybrids, the estimates of heterosis ranged from 6.643 to 31.511% under normal soil condition for the hybrids IR69625A/PR3 and Pusa 6A/Giza 178R, respectively. On the other hand, the superiority over hybrid check variety EHR1 under saline soil condition ranged from 5.187 to 23.401% for the hybrids IR69625A/PR1 and Pusa 3A/PR3, respectively (El-Mowafi et al., 2015; Veeresha et al., 2015 and Abd El-Hadi et al., 2016) .
Spikelets fertility%
As revealed in this study highly significant positive standard heterosis or superiority over check variety Giza 178 was observed for spikelet fertility% in 39 and 17 hybrids under both normal and saline soil conditions, respectively. However, significant and highly significant positive estimates were observed for spikelet fertility % over hybrid check variety EHR1 in only two namely Pusa 3A x PR3 with a value of 2.344% under saline soil condition and IR69625A/PR3 with a value of 1.851%.
The superiority over inbred check variety Giza 178 was highly significant positive in 39 and 17 hybrids under both normal and saline soil conditions, respectively. However, the superiority was ranged from 1.851% for Pusa 3A/Giza 178R to 12.700% for IR69625A/Giza 178R under normal soil condition and ranged from 2.452% for Pusa 3A/PR2 and Pusa 3A/Gz5121R to 6.721 for the hybrid IR69625A/PR3 under saline soil condition. The remaining hybrid showed negatively significant or insignificant superiority over check's inbred and hybrid varieties. Similar results were obtained by El-Mowafi (1994), Abd El-Hadi and El-Mowafi (2005) , El-Mowafi et al. (2005) , and El-Mowafi et al. (2015) .
1000-grain weight
Data in Table 6 revealed significant positive superiority (SH) for 1000-grain weight measured as deviation from the inbred check variety Giza 178 and hybrid check variety EHR1 under both normal and saline conditions. Moreover, significant positive heterotic effects were found as deviation from check variety Giza 178 for all 42 hybrids and 41 hybrids under both normal and saline conditions, respectively. These estimates ranged from 12.175% for the hybrid IR70368A/PR3 to 31.884% for IR70368A/PR1 under normal condition and ranged from 8.954% for IR68902A/Giza 182R to 33.38% for IR69625A/PR1 under saline soil condition. On the other side, significant positive values of superiority over hybrid check variety EHR1 were estimated in 32 and 16 hybrid rice combinations under both normal and saline soil condition, respectively. These estimates ranged from 0.544% for Pusa 3A/Giza 182R to 32.113% for IR70368A/PR3 under normal soil conditions and ranged from 0.811% for IR58025A/PR3 to 8.205% for IR69625A/PR3 under saline soil condition. Significant superiority under both normal and saline soil conditions was also detected by El-Mowafi (1994) Table 6 emphasized on estimates of superiority over check variety Giza 178 revealed significant and positive estimates for 41 and 21 hybrids under both normal and saline soil conditions, respectively. The highest estimate of 37.244% was obtained for IR69625A/Giza 178R (EHR1), followed by IR69625A/PR3 (29.032%), IR70368A/Giza 178R (28.142%) then Pusa 6A/PR3 (27.693%) under normal soil condition. On the other hand, the highest estimate of 13.865% was obtained for the hybrid IR69625A/GZ5121R followed by IR69625A/Giza 178R, IR69625A/PR3, IR70368A/Giza 178R and Pusa 6A/PR3 with a values of 11.822%, 11.241%, 10.791% and 10.562%, respectively under saline soil condition.
Only the hybrid rice combination IR69625A/GZ5121R gave a significantly positive superiority over the best hybrid check variety EHR1 with a value of 1.83% under saline soil condition. (El-Mowafi, 1994; Abd El-Hadi and El-Mowafi, 2005; Soltan, 2007; Vanisree et al., 2011; Zayed et al., 2015 and Abd El-Hadi et al., 2016) .
Best hybrid combinations
Evaluation of hybrid combinations for heterosis breeding based on mean performance and standard heterosis under both normal and saline soil conditions (Tables 7 and 8) would be meaningful from this point of view. Out of 42 hybrid combinations, ten under normal soil condition and eight under saline recorded significant superiority over check variety Giza 178. Hybrids with yield advantage of >1.0 ton/fed. under normal soil condition over the highest yielding check variety, Giza 178 were recorded as promising combinations. Among the ten best selected hybrids, mean performance for grain yield ton/fed. ranged from 5.60 ton/fed. for IR58025A/GZ5121R to 6.18 ton/fed. for IR69625A/Giza 178 R (EHR1) under normal soil condition. The yield advantage over best local check, Giza 178 ranged from 1.10 ton/fed. EHR1 to 1.68 ton/fed. with superiority (SH%) of 24.44 to 37.33%. However, the eight selected hybrids under saline soil condition, mean performance of grain yield was ranged from 3.22 ton/fed. for IR69625A/PR1 to 3.34 ton/fed. for IR69625A/GZ5121R with yield advantage of 0.28 ton/fed. to 0.40 ton/fed. and superiority of 9.52 to 13.60%.
The hybrid rice combination IR69625A/ GZ5121R recorded higher yield over the best hybrid check variety EHR1 under saline soil conditions. Which is in agreement with the results of El-Mowafi (1994), Soltan (2007) and Zayed et al. (2015) under both normal and saline soil conditions.
